
MRY-30-2003 16:26 LRWRENCE MRDEKSMl 

,#& AMERICAN INSURANCE ASSOCIATION 
85 John Street 
New Ywk, N.Y. (DO38 
(212) 433-brOD 

June 13. 1980 

Re: (1) Rev id  Membership L i r t  
(2) Abel v. glt Lilh 

A t  the June 10th n o t i n g  of the rbovr hrk  Force. CbeiNn Bailey 
ruftertod that list of h r r  d i c h  laeluded addnrrer and telephone 
mmbm bo proparod EpL1. diatributd. mat l i a r  i r  rttmbed. Ploare note 
that J m r  J. M.J.rr o f  0. 8 .  IMl?rncE Or- h u  b.co rubSt1tUt.d in  p1IcO 
of Robert J. Sull1r.n of CM L Foflter Imur.ncr colpeaiu. 

330 briof f a  rimilar to the sm drich vas d i r t d b n t d  vitb tho eo11 for our 
Jrnu 10th orotlng. I f  p u  wirh to obtain r copy of thr fiarl brief ,  pleere 
let Y Lncrv. 

Ye hm rocold tho final brief i n  cbo *bel v, E l i  Li l ly  Litigation. 

DRCldr 
mc. 
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Diethvl r t i lber t ro l  

'Lh. rektioruhLp between k l P r t i o n  d u b i t  pregnancy md edenourc lnom 

of the vaginal and cervix in f e r l e  OffBprisl of mthcrr 60 toot the drug 

YU confirned by epdf.olo:ic etudlee in the e u l y  1970's. 

dincovered rht nm-c.oEerow leeion# brtn developed in u n y  of t h u e  

f d e  offaprint. Ile rrldme. bar ye t  been produced tbt these non-cancerow 

ler ioae  propers to umcer. In feet recent repor t s  indicate chat tb condition 

r d r s e e  with 8s.. lo mnfirmd .rid.nee h r  yet been produced tht  motberr 

vho took the drug .Oa their u l e  offrpr- are rubject t o  m i n c r e u e d  

cancer rirk. 

It ver 8180 

DES v u  wed by pn@bmt mtherr in smt carer t o  emid d s u r r i ~ p r .  

'nu hprr-t of W e b  d Born kr*2ear ( foznr  Ew) required i .beifag 

in  1971 c o n u 8 l n d i u t i a g  Dls we Io? rhlr purpore during pregnancy. 

W.+.rthelerr, the dru$ ia st i l l  preecribcd for otber conditiotu 1mre18t.d 

t o  pr.mncy. 

S t u d s u  i d l u t e  chat DIS t m u e  d e  pre-cy v.rM regional ly  

It yu u u d  -re often ln th. East and Wduut. and lema and annually. 

o f e m  in the South d U u t .  Use during pregnancy probably reeehed 8 

puk in tbe u r l y  19U)'r end decliaed peduslly thuufter. 

Ad~wurctooy w d l y  develop. in daughtere between the  ages of 1 b  

rod 24. 

u t i u t e d  to  k b e t m a  .14 aad 1.4  per 1000 upored uomn. 

leak jncidence ia 8t 19 f u r s  of we. B e  kidance rate hu been 

&red ea 8 nrPb.r of  rtdiee it i r  e e t i Y t e d  thet there h s  been between 

1.1 and 2.2 p i l l ion d a w t e r r  UpODed in utero  t o  DZS. ?ra thi. nubet 

lmive.o 1095 d 2226 ad.nourciaou cue#  are eotimetad t o  e i the r  have 

dewloped or u e  expected zo develop betveeo 1957 u d  1993. Ira 1977 t o  

1993 batween 143 and 311 cas- e n  q e c t c d  t o  dWelop. 
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Introduction 

A t  the requesc of the Tuk Force on Tort Liab i l l ty  f o r  C-ulative 

T r u v  and latent Injury the Usearch and Policy Developmt D e p a r t m t  

u u  r equu ted  co i n i t l a u  a atudy of potentla1 l i ab i l i t y  arising from 

a umber of subreances. 

liability uaa i den t i f i ed  u m inportom issue in l i s h i l l t y  insurance. 

Legal lo t e rp re t a t ioo  of products l i a b i l i t y  lau is changing. u evidenced 

by the reant California Sup= burt  verdict  in Sindell rr. Abbott 

kboratoriu rad the I l l e h i p ~  appal la te  court decision in Abcl rr E l i  

L U 1 y  L b. VhLch propow ma. "industry-ulde l i ab i l i t y"  concept in  c a s u  

vbrr. "all  defesdmcs produce drug from a identtul forrulr and 

tb. manufacturer of DES vbicb cawed the p la lo t i f f ' e  iajuriu emmot be 

i&at i t i .d  &rough no f a u l t  of the plaint i f f ."  Thio MU interpatacton 

bu -mow ri@fic.nce f o r  thm p m p s r t y - c u r u l ~  industry not only i n  

currant retroactive UIU uhere a harmful bath e f fec t  hu been detexmlned 

t o  ba uusd by a cardition uhich occurred in the p u t .  but also f o r  

pzoswctlve c u u  uhet. heal th  e f f w t s  have not ye t  becoma edient. 

is app+rhwlon that this h W 1  interpretatLon ~$11 s p r u d  t o  other 

s t a t u  and to liability claim arlslng frol product# produced Ln other 

indwtriu. 

vhich "iudustry-dde 1irbilit.I"  ope^, the Tark ?ox* decided tha t  an 

a t w t  should be d e  t o  qusntify *om of these potenrial claim l n  order 

to u i l o t  the indulltry i n  evdut ln~ future costa, to  rupond t o  outifde 

qwstion# and proposals, and t o  usist  i n  decermlning Induetry porl t loaa on 

thr lssuee. 

C W a t l v e  Craw and l a t en t  lnjur). t o r t  

There 

kuwe of the potmtlll and aubatmtlal l l a b i l l e j  eaposure 

34428 
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WDLSTOS - 2.0 

2.1 Istroduecioa 
I 
l 

&bestor i. the generic II~Y for a group of natura l ly  occurring 

hydrated riocnl r l l icatu of the . .phiboleor rerpantlne ae r i e s  that  

a n  chrrcterised by fiben or  b d l u  of fine s ing le  c rys t a l  f ibr i l s .  

Included in  Chis def in i t i on  are the folloutng minerale: chrysot i le ,  

crocidolite.  amelre end the fibrow v a r l e t i u  of mthophy l l l t e ,  

t m l i t e  end a c t i n o l i t e .  Chrysot i le  L of the serpentine var ie ty ,  and 

thr reuinlq &erala of the amphlbolevariety. Xore than 90 percent 

of a l l  u b e 8 t M  We. i m  of the &rysot i le  variety. 

bCeu8e O f  its 8p.ci . l  phf8lCd properties u b e a t o r  h.. a vide 

r q e  of product appl icat ion.  It i. used in  over 3000 different products 

for IndurtrT, u r c e  m d  the how. Itr f i n  end heat r e s i s t a n t  

prspr ty .  mkn u b u t o e  pa r t i cu la r ly  ureful u UI insu la t ing  material 

for air c o n d i t i ~  du, duete, stea l i n u .  p u p . .  Md brake and 

clutch lining# of autombfiu. Asbntoa Iue  a h i& t ene i l e  r t rength  

IO t h a t  i t  L e t o  rued as a ninforflng a p t  in cement# and p las t i c s  

for such product# u c-t pipes, and shingles. So# ubestor f iba r s ,  

tbe .nthopbyllite lod u o c i d o l l t e  fibers, ere acid rulsurrt so t ha t  

thq  a re  wed in produeU ruth u w i d  p\np.. valves, and 

pscUup. 

M I  it yu wed u A f i l t e r i n g  material in g u  u r k  c.luri.tercr. 

Asbestos hu also been w e d  u a f i l t e r i n p  s a t e r i a l .  During 

It 

YU vide17 wed t o  filter bmar end other beverage.. 

Brendan DeMelle
pscUup.M I it yu wed u A f i l t e r i n g material in g u u r k c.luri.tercr.Asbestos hu also been wed u a f i l t e r i n p s a t e r i a l . DuringItYU vide17 wed t o filter bmar end other beverage..
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Darpite the weful product appl iUtiOM which hava h e n  Mde of 

r e b u t o r  aince the  wdern beginning of the induatrp in 1880. eoidcncs 

h g a n  r c c u ~ l r t i a g  that there ware h.mfU1 heal th  cffcetr attached t o  
I 
I 

i i t a  production end Application. 

i n  hghd l U  1906. 

The f i r a t  w e  of u b 8 a t o r i .  Val  reported 

flr8t reported U.8 th. U.S. W U  -de i n  

1930. A W e r  of r c u d i u  perfornd in the 1930'r led imrertigatorr to I 

relate u b u t o l f r  to  UbWtOr mxpMure. i f  the uporura W U  lons rod 

oceurrd in an mvironwnt dth high ConunCretloM of d w t .  

not =til the 1960'. that  v l d e r p r u d  recognition v u  made of the 

relacioanhip b r t v n n  lung cancer .ad ~ o t h . l l o u ,  and ukrtor errporurt. 

bra mcent1~, u b u t o r  uporure IW b..o rmpected co -e w c r o i n t e r t i = l  

and law u(LC.r. 

It v u  

In 1938 the D.S. Public pula Service recarobmd l imi t ing  exposure 

t o  u b e r t o r  ia i n d m t m  t o  S million particlu per cubic f r e t  of a i r  

(176 p r r t l c l u l c c ) .  This l i d s  w u  f o r u l l y  recognized ia 1964 u a 

plid.liru i r r tnd by the Bureau of Lsbor Studarda. bt until 1972 did 

th. ~ 1 1 y  u t a b l i r h d  P.S. Occupatloaal &few aud E u l t h  M n i n i s t r a t l o n  

adopt a lepl l7  enforceabla rrmd.rd of 5 f l b c r d c c  longer than 5 aieroru. 

This v u  later lmered  t o  2 f iberalee in 1976. .nd in 1975 OSHA propored 

redue- it to .f f lhralcc.  

Ih. f o l l w i n g  reetioor deal  with the r k k  that u f r t ~  f o r  cxpored 

wrlurr, the u t h t e d  d e r  of upomd uorlura rod the ut l .ced  

l i a b i l i t 7  peysmcr t h a t  may develop f r m  much exposure. 

2.2 Direuer 

Aa-cr of health effccer hrV0 been confimad or r u ~ g e r t c d  

t o  aevnlop frm Ub48tM expoiurn. - Coariderable controversy has 

developad over the length of the  fiberr vhich r e m  t o  erwe i l l lurr .  

S a  nrrarchera think that rhort  fib- (Chore lerr then 34.153 
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5 dcrora In length) A?* the  f ibe r r  vhich cauae a f i b r o r i r  or induca a 

aeoplum. Since mort oxpoeure etrndardr require t h a t  only the loat 

f iber8  be wunted, t h i r  controveray L of some in tdre# t .  

h u  concluded tha t  1s le tho doposition of p u t i c l a r  of approximately 

.5 t o  5 ricronr i n  the alvoo1i rnd nrplrrtory broachlolrr t h a t  give 

r i m  t o  the Broup of d l s u r u  trnamu tho p W W C O U i O D U  E> The 

u d l u l  r w o a  

p a r r i c l u  dll bo f i l t e r e d  by *.;low parta of the body. 

grating ond she lqdug-t trapa of tho rural puragrr w i l l  

u p t u r n  -re of tho lrrpr part ie lea  (sreater thm U microne). 

u c o u  coating 

tond to  t rap  mro particla (abo~a 10 aieroru). 

t u c h i q  tho r u p i r a t o r y  b r d o l u  and a lvco l l  wuld contain t h e  

W l e r  pa r t i c l e r  (1 t o  5 dcropr) L23. Thir le an a m  whore the 

d e a l ,  urginoerirU and o c d c  upoctr of uborcoe  control  confront 

u d ~  other. Thoro 1s w cowlulp in the r d i c a l  m t y  that rho r t  

flbere engender tho varloum doloterioum haoltb cffccco. 

t o  r a e u r e  pa r t l c lu  of r u b  rhor t  length with r u d l l y  ava i lab le  

o q d p m t .  Ccmplex ond cor t ly  oquipwnt i r  required. "herafore t h i r  

i s  o m  of the rusone t ha t  upo8ure r t d a r d a  are r u u l l y  defined in 

toxu of loas fiber comer. 

Some a tudicr  
I 
i 
'I 

I 
I 

for  cOOCet'D for r u 1 1 a r  particle. 1s that larger 

Nortril hoi r  

Tho 

of tho trachoe .ad br.oxhing bronchial  p u r r g e r  w i l l  

The intiolad air 

It l a  d i f f i c u l t  

2.2.1 k b u t o e i e  

Aibertoi i r  le a diffuee p.l .0~1'~ f ib re r i a  i n i t i e t e d  by the in- 

h k t i o n  of u b a r t o r  p a r t l c l u .  

ond i r r eve r s ib l e  ond l u d r  t o  r u p i r a r o r y  disability. 

It i r  a d i a e u a  which 1. progrcrslve 
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Tboqh then appurr t o  be w sclenclfic evidence that 

ubeatosl# and luna csncer are interrelated, it  h u  been rhaun in 

one rtudy that a p p r o x ~ c e l y  H) p*rC*nt Of p.tientr certified u 

rufferifq from ubertoafr died of or with luas cancer [33. There 

P. 23/87 

appurr co ba DD rephr correlation between the rnari t j  of u b e r t o r l r  

md tb. occurrence of mseotheliou. 

rigoifiurrt e s b u c o s b  wStb pleural ruorheli-. Boyever, u b u t o r i r  

i s  ! r q m t l y  obrerred in urnciation ulth peritolurt r s o t h c l i o u ,  

which *rally .ppurr t o  be uaociated Vith huvier u k . t o r  

expoewe u. 

In fact, l c  i r  muerul t o  find i 

T h e k t e n r ~  period for developlag u b u t o r b  re- t o  be aoruhet  

rhortu thm tht required t o  develap cancer. 

u b O B t O S b  11 t%Y. W K *  C- -S pip. b d a t o t r  in @hip 

Onc atudy, uhlch found 

C O M ~ T W C ~ O ~  th.rr in a control poup, detemined tht ubescorb flrat 

e p p u d  13 yurr .fur initial erpoeurc. end chat the iacidetue wee 38 

percent after 20 y u r e  L4j. 

2 .2 .2 hSDiraCOX9 mCRrS 

Lmg uneer v u  firrt l inked t o  ubcrtoa exposure in 1935 when 

thrn ceeu wre fousd at eutopey in ubmtor textile uorkars. 

1949 in 

found tL t  31 or 13.2 percent had 1- aOtar. 

cluruterktic of other pmmoeonioeu. 

10 tLu -re lams cancer in pereonr a p l o y e d  5 yeam or mre i n  

o e c u p e t i o ~  involved in  u b u c o r  upwure than in a control poup. 

&IW atudlea be= confirnd thee. r u u l c s  

In 

autopaier of 225 perrow. horm t o  h.9~ u b u t o r i r .  

Thla v u  uot 

In 1954 e etudy found 

k l y  d t a m r  sad sur:ieal rnoval  of luiw incrueu the ruruival 

rate. IK?.dLaClOn, chamtherapy uulinruaotherrpy u y  bc helpful.  I t  i a  

m-reUy reserdul u chronic Lncurebh dirure la  which treetasnc my be 3.+$6( 
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Among r c u  groups of ubertor wrkerr, approdlPrtely 20 

prcmt of a l l  death. a?* uw*d by lunt cancer where the expected 

proportLon of deaths vould op1.l be h u t  5 p e r c e n t p l  

There 11 a1.0 ovenrub*Wu evidence tb.t asbestor exporura i n  

~ O t h e l i o u  11 a rshted to pleural and p.riCoau1 UaOthellom& 

dlffue. cancer that rapidly sprudr wer  the rurface of the lung, 

eblcII1.(..l organa and hurt. If0 effective treatmat lr pruently 

maflabla. Death occur@ vichln 1 to  2 y u r r  of dirp~rir .  ~ h r  

firrc case report n l a t e d  to .rb.rtoa ezpoeurr appeered ln 1933. 

-2, i t  VU l l ~ t  =til 1960, d t h  the publication of a reria. of 

c u m  la South Urlu, rh.t tho asroclacion knnm u o t h e l i m  u d  

ukrto# upooura w u  (.nrrally raco-d.(IS] Riot to  the 

.q.nd.d we of u b u t o s ,  rsorheliae w u  a r u e  f o a  of cancer. 

ttLvtaa for certain occupaclamal grotp. ruU.rc that as u n y  u 8 

to ll percant of d u t h a  m y  be due to uoth-. 

Cues of rrothellar hm a b o  bean reported i n  family mmberr 

of WrLa axp0S.d CO UbUtM, upeelally if cont8aineted clothing 

k launderad ulth other fW1r clothw Lq. 
2.2.3 pznetlve k s r r  cancar 

An axceaa rlak of UOCCre of the d l g u t i n  a p t -  attributable to 

occmpst10.1 u b u t o a  Upoaue brr baea rugieetcd by e nuber of 

ep idato lg i cd  studlee. 

th. fnclwlon of perlt-1 ruotbbcllom wee among 111 observad eases. 

..unl it difficult t o  do-nt am incrussd rlak of any one diKast1ve 

A n j o r  prob la  vlth these atudlee h u  bean 

mysea eeueer independent of u o t h a l i c u .  

34131 
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In an occupetimul cohort w r t r l i t y  studywhere pa r t towa l  

r r o t b e l i o u  cases wra separated from orhar digestive aystem cancers, 

ereus  cancars of a01 a i t u  n r a  obervad. kong 433 amsite u b c s t o s  

factory wrkera vbo yare f i r s t  apluyed brevean 1941 end 1945. there 

wet. 11 ducha from UDVch uneer by 1971 rhan 4.58 were e q . c t a d ,  

15 d e a t b  frcn canerr of ch. c o h  or ?act- uhm 7.05 were expectc4 

and none from cancar of the  eaopbpn, whoa 1.23 n r c  aapeccedG]. 

Ihs rrideace linking u b r t a  mad 1aryup.lcmrcar is highly 

s u g p s t i m .  

l a m  33 w i t h  larynlcal emcar but only 3 .Ira.. u t c h s d  eorrtrola 

In a atudy of ll9 patlanu w i t h  rquuow urciaolv of the 

p m  a history of occupational u p . u t .  t o  u k a t o a  x63 . 
latency Period end Don-Xu- blstiOMb& 

the latency pried o f  a s h t o r  related wars tend t o  ba l o n ~  

.ad the range within VNcb th. emwar tmlopr Car& to be vide. 

Prom a l l  wa i l ab le  evidence. the period b e w e n  f i r s t  exposure to  

ubas tos  and bath frm l u q  u- appears t o  be related to in tenr i ty  

of exposure. Amq workers i n  UL h g l i r h  asbestos tsxel la  and iruulation 

uteriel factory, .a uceaa mrtallty fm 1-g cancer was demusrrrted 

follouing latency period of U p ~ m  for  thobe with heavier exposures, 

whereas m ~XCNS did not eppur until 25 years from m e t  of expoawe 

for  those uhoae exposure v u  1-a 1ateq.m. 

the r i n i ~  latency period for  u b u t o s  related lung cencer. 

r t d y  the p a t  increase occurred about 30-35 years a f t e r  ormat of 

exposurm p6. 
more than IS j u r a  a t t a r  f i n t  exposure in 85 parcant of the r s e  

t h e l i o u  c u e s .  with a range of 3.5 t o  53 years. Anothar report  shwed 

a w n  latcneg wried of 37 year.. 

? i f r am y u r s  I. probably 

In om 

In  a study r apor rd  in IrfmrencegJ dmath from rsothelioma occbrrad 

34*?61 
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l'hert 1s SOY widmca eUUeSting that dore, u r u u r e d  by 

severity of exporure rad duratloa of employmen% re latu  to races of 

cancer. Aa reported i n  ?*f*renC*El me study concluded that vfthln en age cohc: 

! for which data uere w e t  eccurete there w a s  sa increased mrtelicy 

d u  to 1- eeacsr d t h  increasing duretlon of employatat. Another 

study, uhoee reaulte are shova in  Table 2.1, s h e d  la lncreue risk 

of respiretory c u w r  r i c h  lnereuing exposure. bposwe is defined 

u the product of dus t  lmla i a  8illionr of p u c i c h e  pIr cubic 

fooc of air and yeen of uposure 

Totsl  Dust Jhponure 
(wppcf - yrs) 

under 12s 
125-209 
25+19') 
Mo-7.9 
750 .ad Over 

u 9.0 166 
12 4.6 2so 
I7 5.2 326 
9 1.8 SO0 
S .9 535 

Source; 'uference (6) 

* SW. 58 tbe standud mrtality ratio definrd a8 obremd d iv ided  by expected 
dutbs. It ruures  the i a c r ~ a  rlsk. 
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nu u c u a  rtak of rup l r a to ry  cancer w u  close t o  0 t i m a  graaccr 

i n  the b 1 B u t  expoaed &roup cap.red t o  the lornit expoaed moup. 

While mat ruaercher r  ere i n  a&r*.~mt t h a t  r iL  does lacreue with 

u p i t u d o  of upooure. either nomt andlor duration. they also agree 

that &*IO aoU not a o a  to be 4 louer threahold value (LlV). 1.0. a 

v r l u  hlar which t.Mmr doea Dot h v d o p .  Thorefore there d o u  not 

i e a  to bo .D LIV in te- of duration of e m p l v n t  OT l e n l  of 

dust axposure for oeeupmt1oll.l er)o.urer. 

. 

2.C Zncidaum 

Iaci&nce retu of cancer vmry uow publ1ab.d a t u d l n .  & 

ropormd in rifetoner sa e .-fold CXUII of 1- cmcer u u  fomd is e voup 

of inmuletim r0rL.r~. Isothar atudy reported e 4.4 tLu increue 

ruU. of 1.5 to 12 rich an averam of 6.6 f o r  the u e u a  risk of lung 

c . w r  and nsothel lou b] . 
. - 
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2.5 SymrnLm 

There i r  strong evidence that *-king end asbestos are rynergiscically 

relacod. 

additin but mltipliutiw. 

uith an axcar risk frum ubesto.  uporurr alone of 6 rad an excess 

risk f r a  mwkiw witbout wbmtw uporure of 6. ubrrtos 

crgolura and mkin: w u l d  produce M U C U ~  cencer risk of 12. 

A d t l p l l c a t l v e  relatioMhfP dll prodwe M excur  risk of 36. 

In e rtdy  of the w&lnod effects of ubucom exposure end 

nore i a  rlro evidence that the relrtlaarhip ir  we 

Ao addit ive rettionrhip vould hold that  

-ne the rmking Iubits of 1,334 ut and 482 f e u l e  rsbesror 

fastory wrt.ra vrre ai.milud in alation tomrtal i ty  from l u q  

e a r .  8WkO- d t h  .OY.m NburCn *XpSu?O 01 Lung Cancer 

b c b a  uera obsmrvad. uhen only 11.3 rcre expected for smokers from 

t k  general population. 

rith 

rdnn d y  .z wore up.cted for non--koa in tb. gawral popdation[g]. 

brig 161 w~r-s.oUn: u k s t o r  workers 

ubastor uporure. l.? Iun# -car dutlu rcre obrerved, 

In the #enen1 population. ciwretce 8-b- h v e  r 10-15 fo ld  excess risk 

of lung cancer. 

e a g  Ubastor uoriurs c0.pu.d vitb #mako- in tbe gerural 

popularion, but the ~XCOB. Y ~ B  92-fold colpsred to the general population 

of oarrPtaa 11!4). 

a m  ruurchers. i t  baa not been definirively utab l i rbed .  

mere L very l i t t l e  evidence chat cigarette emokiag increaser the 

oat .cud7 observed en b f o l d  excue of lung cancer a w n s  

Thou* che multiplicstive hypothesi8 i r  held by 

r L k  of dotnloping pleural merothelloar after ubostor exposure. and 

Do evid.oce exlrtr that emking increamre tbe rirk of petitoneel 

otbhaliar. 

mm- 

31433 
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2.6 Methodolou ?or t . c b t l n g  Liabi l i ty  ramnte  

A w t h o a o l o ~  w u  dawlopad t o  estlmata t h e  number of cancer 

d a a t b  +id, bma oecurnd mlnea 1951 .ad projected to occur LO 1995 

f r a  occuprcloual . m u r e  t o  ambeetor. and to u t i u r a  the potential  

l l r b l l i t y  payment. which c..u d m l o p i n #  betwen 1977 .ad 1995 oay 

elyandar. S h e  the l a w 9  p.rIOd for dawlopop*rl an ubearor re lated 

P. 35187 

d i e r u e  i, lone. the year 1951 v u  relacted to capture wet of the potentlal  

c u m ,  .nd LO m i d  doubltco=ting mt of rh. WII ahipyard workers. 

Oldar rpm0t.u 
at  th. a u r t  of our u t i u t l n g  period fa  1977. 

not rbou@t votrbulle t o   BUT^ at  an urller parled. I b i m  methodology 

in 19S1 and Urller p a t .  wra not l i t l y  to be a l ive  

root thur rruans IC v u  

at tapu  to UL. into  cOM1dW~thn  three u j o r  l l a i u t i o n a  i n h e r a t  lu 

p r w h s  u r h o d o l o ~ l ~ .  Mort previoua ar)oeutr flpw wra derived by 

rubtracriq a l l  deriul. r u p a c v L o ~ .  adaiairtratlw a d  ufntalrmcc 

elg1q.a in A plant or i a d w t r y  in which ubrrtor ir found from tho coral  

nubar of WW-. 
u 8 d  to ba the popnl~tioo at  tLk. 

the nubar af wrkmra u p o u d .  

grow of production uorkera are axposed i n  differant d e p w r  to  u k a t o a .  

lbe s e e d  llaiution of prevlow r t h o d o l o g l u  i. chat rty eonalder only 

c u m t l y  r p l o p d  uortcrr. They do not conridar uortra who vera uployed 

for A t i n  but. for OM ruson or another, left the lndurtry. 

llmltacion of tb.u r t h o d o l o e i u  1s cht chey do M C  coculder the duration 

of exposure rod ugnituda of exporurr of former or current workers. 

bd maen. ao stet i. u d e  t o  overcome thwa l h l t a t l o u s ,  and include a11 

thraa varlablar in the analyela. 

me muhder, p r i v r i l y  producttoa vorkera. v u  

Z b l . ~  proedura wrully overut iP. te8 

It dou n ~ t  coulder the p w r l b i l f t y  that 

Iha  th i rd  

Aa will 

Our arulyrlr vi11 recount not only for currant 

Worbn. bu t  ~ l r o  former vorkarr uho are 110 l o a p t  apoaed. ?or each of 

Chum crow. a marurr of duration of exposure and ugnltuda o f  arpoaur* 

W i l l  be dmloped. 3446:; 
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ir =thodoloa can. be dividr into three major i cep i ,  There 

erepa are t o  e r t i u t r  

e the d e r  of exposures 

0 the nuber of cancer .ad ubes tos i r  c u u  which develop from 
exweurel d their dir t r ibut ion over the veers 

the potac1.l 1L.biliCy peymntr 

I 
2.6.1 lrporuru 

Within the tL. CoO.WaintS  O f  the Study i t  W U  W t  pori ible  LO 

i 
.orlyre 

It be- necessary t o  identify thoro industries vbich have the 

largest n&r of p.ople occupatioMUy upoeed to eeb.stor. 

the R a t i d  Inmtitute of Occupetlonal Safety end liralth WIOSE) 

m c l r c e d  a NO y u r  f i e ld  et* t o  h t e r p i r u  the e x t a t  of worker 

e q ~ u r e  t o  c h d u l  

e u r y e d  a -10 of SOW plant4 in 66 different  fvo di& Standard 

Muetriel CLue i f iu t ion r  (SIC). l o u t e d  in 67 Standard Metropolitan 

S u t i a t l e a l  *Nu (SS+). Approdutaly 200 b u r &  -re i dmt i f i ed .  

ow of which VU ubutoe .  Of the i n f o r u t i o n  recorded during the 

survey. the surveyor noted the nubar of worken exposed t o  the 

subrunce, and chc dai ly  duration of upoaurs, ck .e i f ied  u full-ttme 

or wt-dr v u n .  

to a subrunee mre  than b hours day. 

ubes tor  exponor io mry industry In the &ired Stater.  

In 1972 

pat.iul q a t .  LU>. A tam of  20 engineerr 

lull-ti- oxpooure includod d l  workers exposed 

lh 10 NO d l g l t  SlC Ynufrctur in(  industriu w i t h  the largeet  nwnber 

of -1oy.u expored t o  eobueoa both full-clm and pare-elm were 

I d a t i f l e d  and wed in fur ther  uuly11e. lhir  eer..nin# produced 13 

~ n u f e e t u r i n g  indwtriu brcewe e m  inausrriee were l a  the cop 10 in both 

ute8orL.e. 

the lu te  nubrr of exposed workers i n  the industry. making a t o t a l  of 16 

Coatrect comtructioa wee slro included in the group beuuse of 

3443.1 
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industries. 

w r k e r r  ere ahom in Table 2.2. They b d  90.7 percent 

of the f u l l - t h  crpoead uorkerr w t l u t e d  i n  the NXOSH atudy. 63.5 percent 

of the p u t - t i -  expored uorkerr, and 65 percent of a l l  exposed uorkcrr. 

me lest two columa o f  Table 2.2, ubich were cmputed from data In che 

fhere 14 indusCriu md thr er t i lv ted  rider of exposed 

study, rbov the p r c m t e g e  O f  workerr upored f u l l - t h  Md part-rime 

t o  ub@stoB relative t o  ell wrtra i n  the indust-. There percen tape  

ere wed later la  the .rulya&. 

me 3110SHrtudy 1. tbe mst coqrehemin anelyela of b r a r d o w  

caposure by industry c l u r i f i u t i o a .  but u u f o r t w t e l y  i t  eppliu 

only a t  paat W. 1972 10 1974. Since W .?e incmrested in 

e r t i u t i a g  expoaurma 0v.r tLr, f r a  1951 t o  the present. it YU xucesaeq 

t o  apply the porecnta~er of Tabla 2.2 t o  amploglent figurer in each 

yU? f r a  1951 t O  1979. nhi8 I y c u I i U t W  U S d w  rht the p?Cmt.g. 

of e.po0.d vorlrs u t l u c e d  in 1972-1974 . t o  bold for other yeerr. 

I b e  ujor  factora ubi& wuld e f fec t  the parcenuy of wrhrm exposed ere 

l i ke ly  t o  be the t y p u  Of uchinu ma. the r p u e  a h t i o n s h i p  of v o r h r s  

t o  srebirw, uul aubetitution of o t b t  r t a r i a l r  for ub*rtoa in the 

production procur. I b u e  fectorr 

PO? -lo, the apace relatlcnubip betwan u n  and nchirw dmpandr on the 

p h y r i u t  plant rim and layout. 

occur# d y  ably in au lndwtry. Therefore our ua. of the 1972-1976 

only r l ~ v l y  over time io an i o d w t y .  

L p l a c m a t  and upanalon of o ld  p lan ts  

mrcentegu  are llkely to k aevorely b i u e d  onl7 in the early yeare 

of our smlyr1.. Thio  reault la rauuh.t elt igated because our filul 

figurer of e s b u t o r  induced cancer c u e s  ere ertfutad only f r e r  1977 

t o  1995. 
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;. w 
L? 

Total kro 4 

430,570 

89% 

87.929 

6,009 

15.043 

55,741 

23.314 

60.299 

61,878 

36.643 ' 

119.623 

3 e . m  

86,195 

18.032 

T d l e  2.2 
Wukr and Percent of 
Expoeel Unrkera by 1ndwtz-y 
and -pa O f  Erpaurn 

1912-1974 

F u l l - t i n  cd 

2,512 

1,432 

35.573 

1,466 

818 

437 

4.29 

10.276 

2,107 

3.m 

570 

4.498 

1.531 

rarkt1.e Expome4 

428.051 

4.824 

52.356 

4.543 

14.225 

ss, 304 
22 * 085 

50.025 

59.192 

33.263 

81.853 

34.054 

84.664 

8.092 9.939 

Bpln l l .n t  

2.332.382 

232.122 

911,152 

161.332 

295,253 

1,239.262 

966,199 

loo. 106 

i.347.7m 

1,350.017 

1,339,734 

1.501.365 

1.224.4C1 

n 
i0 

h r c o n t  
Puli __ Part - 
.1 16.9 ,- 

b 
2.1 W 

E 

08 1.5 

3.9 5.7 

-04 & . S  

.06 2.6  

1.5 7 . 1  

.2 .5 

.3 2.5 

-04 5.8 8 

384,116 

a 
W 

19 
-1 

Y 
- 1s - 
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U8% rbue prc.nrapS YI UD ra t lu te  the number of upoaad workers i n  rich 

inchrev claaalfiad in to  NO categorlcr, full- t i lu and part- t IY 

anposura. 

Ow m x t  acep uaa t o  provide an e a t l u t e  of tha number of vorkrrs 

vho left u c h  indwt ry  in u c h  year frm1951. to  1979. 

t h i r  s tep  rill prorid. not only an Utiut. of thr n u b a r  of v o r b r s  

uho -re r-d from ubaa tba  a rpaure ,  but also. by performing the 

eoquut- u e b  y u r ,  t h m  &r of y u c r  of -sure of aacb peraon. 

l o  ucapl i sh  thir task v. mad. we of w d  cccualon and aaparatlon raten, 

d & m p l g n t  f i p r u  by l r d w t r y ,  p u b l i M  by tha h v u u  of 

Labor S u t l a r i u .  

The rerult of 

accurim rata i. defined u the amber of 

p.- hired or rrbirad pmr 100 ~ . IUOM - m a d  in th M u a t r ~ ,  

.nd tho separat im rata ir dafined u tba . u k r  of p.raoru uha qui t ,  

ran hid-off or firad. or vera raperatad tbrou& ratirnmt, daath 

o r  di. .bi l iw pmr 100 p.ram q-4 i n  rh fodrutv. 

tbc procdut., a- A p p d k  A for  a f u l l  u p h u t i o n .  

To uadsratmd 

Tho tab- alro provido m o r t l v t o  of 1979 o rp lupaa t  by nmbcr of 

pars  cwlwod.  We, thorofora. e m  datalop an Mclmtc  of . D ~ C O ~ O O  

expoaura for currently aglqed uorkera by Bpplying tha perernuses of 

T a l a  2.2 to 1979 apLoJlnC. 

and f o r u r l y  uposad vottera,  we a11 add M a s t i u t e  of WII shipyard 

vorkaxs. 

To tha toulr of currantly expoad wrkcrr 
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2.6.2 Ineidmce 
I 

I me* r u v r j  tables  for f o m r  vorkers ware developed. wrlurs 
I 
L 

uposed Z u l l - t i n  aud part-tin uere separated Lnto a hlgh risk #roup 

aud e lw risk poup. Loridence rates -re than appl ied  t o  each risk 
I 

I E O U ~  and tbm *at i .LTd -r casea -re dist r ibuted over t in  b u d  OD 

tb r.nl. of k t w  period. p r a f l d  ia the literature. 

A l l  rorkere upmd part-th w e  p&wd in the la, riak $roup 

md all workers a p o s d  ful l - t in  5 year. or 

lw risk group.  

high r L k  group. 

be- uorkars ..sosod full-tlu d workers uporod p a r t - t L .  u u  be 

-re p l a u d  Ln t he  

All O t h e r  rorket. ..pas4 f422-t in verc p1a.c.d in t h e  

A r a a a l t i r i t y  analysis buad  on aa equlvrl.acy i a a u r e  

cmgutd .  

be p re s .n td  at 

Such e IUIP~ dl1 b. bued  oa b u r s  of rrpaure and will 

t u k  ?ere. ret-. 

To provide a lam kul 00 ch. uulyaia.  a a e c d  ea t l a t e  was 

c q u t e d  baud  011 aae- all worksze. r e g u d l u i  of exposure, u e  

in the lw riak #roup. 



MAY-30-2083 16:52 LRWRENCE MRDEKSHU 

. 

713 310 8250 P.4:/87 

0 

kfcrmce [SI statel tht  the cancer incidence of l u s  upoaed vorkcrr 

is  25 perunt  of tha t  of hi#tly upomad uorkers. 

rlrk ra t io  ranp of 1.5 to 12 d M a w r a p  o f  6.6 for lung cancer and 

u o t h e l i o u .  Ue haw wed e riak r a t i o  of b.6 for our hi@ rink group 

and 1.5 for our low rLk wup. eppro r iu t e ly  2s prcent of the incidence 

of the high riak poup. 

Thio et* We. a 

To dctemiw C X C U  umcer U.u ?Jh* f o m l a  (R-1) IN 1s used 

in reference 181 vhre 

R l a  the risk retio 
I i s  the Wlural population uacer rate per 1OO.OOO 

ad ju red  for -le ZO y u r a  aad older 
I i. the nuber lu sba . q a e d  popuhticn 

By wing thie forurk th. nukr  of u c u s  emera per y u r  attributable t o  

ubsstos emosurs over .rd &on what would be expected can be conputad. 

Ue have s l i # t t l y  e l u r n  ChL f o t u h  %n OUT c o ~ u t a t i o n .  a d  used RIB. 

'Ibla lives thr t o t a l  cancer cuw a t t r i b u n b l e  t o  asbutoa exposure. In 

aIy)t.pu]. d i e d  or COlrtraa SitruClOll i t  Would be i.posSibl* t o  

&t*rmlne that an u k r r o e  wrhr  who hu uacer developed It not fro6 

his asbestos uposure but b.uure hie l l fut ) . lr  predispoeed him t o  

develop it or tbN k vas p.rr of some sutl8tiul population which would be 

e.p.cted to develop it. merefors al l  the inforution necessary t o  

u t i u r e  U b u t M  induced cancer h u  barn utabliahed. 1 i. e i t h e r  

6.6 or l.% I i. 116 for l a g  a d  rsothel lnu and 11 i. the number 

exposed. ?or f o r r r  wrLra each elntnt in our s-ry table i s  

n u l r l p l l ~ d  by 116,and 6.6 If the pcrrorr i m  in the hi& rlak poup, or 

1.f i f  the prraon i. in the la, risk eroup. 
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I h u e  c u u  wt then be distributed over ths renge of latency 

p e r i d  for  the two d i f f e n n t  riek groups. A latency period of IS t o  
4 

40 f u r s  from f i r s t  uposurr vas wed for the hish rlrk :roup and 25 

to 40 y u r s  for the larrisk poup.  ?or lack of a be t t e r  d i s t r ibu t ion  funccict.  

uru were cinifomly distributed over the yurs.  

2.6.3 L i a b i l l o  h r r n t r  

Total p g r n u  and 1 i . b i l l n  p a m u  u u e  taken from the IS0 Producer 

Liability Clmed Claim Survey. p d l i s h e d  i n  1977. Averace peymnrr for bodily 

injury cUlm for vaiow types of in$urlw are reporced la thLI etudy, u of 

March U, 1977. ?.mu prior to 1977 uere trended for  severity to 1977. 

Avueie total  ~ y n n u  for  snjtp~ d u  t o  uacu m r e g e d  $166,883, and 

for iu5ur7 uroda td  d t h  mbertoe. 8169.956. S W  t h u e  U not large 

difference in thur figure., $lU,OOO v u  rued for 1- u a n r  ceeea. Psy.cnts 

fer  d u t h  c k L r  a v r r y .  .OYYht lus ahen fo r  u8cer w e # ,  $132.871. 

Mort .uothelLcr cuu ere l lke ly  t o  be d e  for d u t h  e l a h .  Our 

flrul t n c l d w  figuru do not ~ w r e u  1- cmcer c u m  from 

m s o t h e l l o u  c u a .  but w kam~ chat d u t b  from lung cancer i s  a p p r o d m t s l y  

3 tine death fm rsoc lu l lou .  

a m y .  Of 8159.OOa U s  wed u our eethata. 

$161.000 v u e  wed for  u b e a t m l  caau. 

h e d  on t h i s  relat ionship,  a weighted 

A v u a p  h-ts of 

Lch of tbae  averape were inflation ad5urt.d t o  1980. Between brch ,  

1977 and Mey 1 9 0 ,  the w w r  Price Index rome 37.5 percent Md the 

& d i d  b e t  portion of the b&sr Price I d e x  roe. 34 percent. 

figure of 3S percent w u  wed for  our inf la t ion adjwamt.  

A 
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2.7 l t i u t e d  LleblIlCT h-ntr - .  . 
nil .action vi11 bring tosether the three populatioru rc risk 

f r a  ubeetor  exposure and u t iu t e  the pot rn t ie l  l i a b i l i t y  p a y m t a  

aririni from the thne tJpU Of i l l n u r n  caulled by rueh erporure. 

three populetiolp A n :  

'ihc 

e currently aou4xpoerd v0rl.m uho -re exposed to  u b e r t o e  
in the p e t  in  14 induatriem 

e currently -.d worlurr i n  thue 14 hawtrier .Oa 

e WII ehipyard uorhrr 

me thme i l l a u r u  are: 

e lua$uaur 

e ~.othelLcu and 

e ub..tosiJ 

C u t r o i n t u r i r u l  .nd 1.r)pp.l ullcar h u  not b.m included in tha 

u t l w  k u u e  th. evidence dw ML appur to br u wll n u b l l a h r d  

u i c  doer for the other lllnu8u. ThL r.u~ be u i l y  ilrcluded i f  the 

tut force fkrdr it appropriarr. 

It should &o be noted tbat elmre L probably SDY e l i&t  double 

accnatin: b4ev.a tw of our ckrru.  

e k . s i f i u t i o a  o f  tbe t r a u p r t m t i o n  equipnut Lndutry, oo* of our 14 

irdwtriu. In 1950. tk rtert of our . I p l m a t  elulyrle. e- s h i p  

yard .orbra wre probably holdoverr from the UUII pmiod. 

pmrible a t  t h ~  c i n  t o  eliminate thore umber. from our t r u u p o r t a t i o a  

equipunt  rector. hlatiw t o  the to ta l  umber of workore i n  our AOAlPie 

mipyard uorkorr are A rub- 

It i r  not 

34467 
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a d  nubor of cancer c u e s  o r t i u t e d  for shipyard vorkors, tbi8 double 

accountins should be sull. 

Table. 2.3 and 2.4 oh- the e r t i u t e d  number of 1-g cancer and nosothellst .  

Cases are a r t i u r d  c u e s  by year of dia#noris. b u e d  OIL different rlst ratlor. 

fro. 1977 to 199s for both current17 mploysd v o r b r s  and part  workers in the 

11 indwtriar. Lrirtu hsL0 la 1977 h c u o  of tk 3 yorr r t a tu to  of 

l i d t a t i o n .  

dia#Maie Of tho i1lrUrl. 

that the eUtu to  of l f d u t i o n  k&a t o  NII vhm harm or imparirnt 

hr unifutd i t s o l f ,  of at  tho tL. the injured party should have 

d l ~ ~ ~ ~ e n d  tho illms. 

The D t O t U t e  Of 1Mtl tLOn 11 u1-d to  begin running a t  

A t  lust thru court u.u h v o  u t a b l l r h c d  

In b r i o l a  vs. Johru - l hnv i l l s  Pr-r Cera .. S23 F. 26 15s. Minu.. 
8th Cir. (197s). tho court statod that a e l s h  m a t  k u s e r t e d  vhen the 

Lpdrnnt or hrn h.. u n i f u u d  i u a l f  in e way chat r u p p l i u  some 

oviduaa of uwal n k e i o m h i p  t o  tha unufactured product. Tho r i r  

tht I.p.i.11~ u u l f u t r  l u e l f  4 s  i jury quution. 

Mile Roduce C a p . .  284 Wa. 70; A. Zd Z¶9 (1976). tha court held 

that in  l a ten t  d L u r u  tho cur  of action accrues vhea p l s ln t i f f  discovers 

orby r r o u ~ l ~  dillpat r u r c b  could h a  discovered that there v u  

a a w e  of action. InJ&&nd&ea and ~L&TA&A 

-r Caarnnr, n p p u l  f r a  tho Cifeuit  b v r c  of Cook County. No. 77-724 

(24 July 1979). the court .u$gutad  char u h e ~  rlw-developing indus t r i a l  

d l a w u  are involvd. tho statutm of lim2tstioua runs from tho timc chat 

rhc dlseu*d party dircororsd or should h e w  discowred (I) hi8 i l l n o s r  

and (2) chat tha i l l n u r  v u  the r u d r  of the vrongful conduct of another. 

Ihe court concludad Chat t h i s  lrsw roquins mre than r mere compucation 

of ca1snk.r days and tbt it is an iseue of fact for c h m  j u r y  t o  d e i o m i n a [ g  

In Earl8 vs. Johns - 
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1906 
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1054 
low 
lll8 
u02  
1150 
u219 
l369 
1558 
U26 
lo33 

1670 
1710 
1761 
l865 
1966 
2011 
2021 
2141 
20ll 
20u 
2058 
2171 
2203 
1774 
1793 
1683 
1605 
1616 
JuL 
35,765 

1670 
1718 
1761 
2909 
3046 
a29 
312s 
3391 
3- 
3384 
1516 
3699 
3236 
2Q3 
2865 
2771 
2758 
2101 
2736 

54,766 

- 
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1977 
1978 
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1990 
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1995 
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- Table 2.4 
IhtLuted Lung h e a r  and 

X.wthaliou Cues 
b e d  on all Work?* ln 

lov l l a k  Group 

1977 - 1995 
lrom 

Curr*rrt 1979 Irevlous 
W l m n t  mploym e 

716 
741 
164 
827 
068 

1195 
9so 
991 
1041 
648 
734 
714 
785 
700 
803 
808 

13.065 
- 

1189 
1255 
1251 
1347 
1415 
1451 
1165 
1507 
11% 
1474 
u22 
1651 
1689 
1410 
1435 
1x5 
1324 
1322 
1335 

26,923 

I 

?Ot41 - 
1189 
1255 
1251 
2063 
2156 
221s 
2292 
u44 
2351 
2424 
2513 
2692 
2337 
214h 
2119 
2130 
2106 
I225 
2143 - 
39,988 
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While individual jur iu  u y ' f i n d  the diicovery of en illnear 

row rlm other than at  diegnoai.. i t  l e  l i k e l y  chat la m e t  c m e s  

d i e p s i s  w i l l  indicate  diecovery. 

To Tablee 2.3 end 2 .k  ue can add the e e t h t e d  n d e r  of arbarcosio 

c u e s  in the 10 industrlee. *re were ne etudies found during the course 

of our earlpis which detenrtacd en overell Incidence rate fo r  ubee to r i r .  

Omly rare# for A fw s p a c i f i c ~ o e c u p r t i m  b.w be- d e t e d n r d .  

cannot jwr edd .I) entimate for u b u t o e i e  ceres to the lun& cancer and 

u o t h . l l o u  c u u .  

Am n ..I) i n  aocrion 2.2.1, 50 pucent  of -le cer t i f ied  u ahowla& 

ubrrtoris diCa o f  or with lm: cancer. Therefor. ubes to r i r  cases should 

rqul M e r  the nurb.? o f  l q  emcrr woo. I sb lc  Z.3 rhous 54.166 

1~ a d  meaotheliou CUY u t i n r r d  so occur htuwn 1977 end 1995. 

l u t  tbotr U no opidmce thet  w r o r h e l l o u  and u b u a o r i e  are related,  

themform .uotbe.liou uu. ~t be W v e d  from the 54,766 c u e s .  

& n hm a lso  o w n  l a  recrion 2.2.2. 1- cancer death. occur in 

approximately 20-25 percmr of e11 d m t b  of a she ros  workers. and 

u s o c h e l i o u  deaths i n  7-10 parcent of ell deetb o f  ubaso t r  vorkcra, 

a ratio of e p p r o r l u t e l y  3 luw cancer llsrtbr to 1 r s o c h d i o u  dceth. 

U r i q  thia relatioluhip we can epprmiuCel7 separate the lung cancer 

u.u f r a  the m n o t b e l i m s  c u u  a d  datemine t h e  to ta l  u b e r r o e i i  

-I., Mapeodenr of c u m  when lung cancer and u b u t o s i i  eppear 

t o @ m r .  

OM 

l'hie procedure would reeult in  double accounting. 

W e r  of ube rcoa ie  e u u :  - .75 c i ~ e  cotel lung end 

Uein: Chis fornula Ye derive approxjsataly ~2~~ eebaetosla 

u o t h e 1 i o u  uses t i r e  2 

casu bereen  1977 and 1995. 

would .I.c have lla: cancer, therefore the e e t l u t e d  amber of care8 

But 50 p r c e n t  of thoso asbeetoris e u e e  

34469 

Brendan DeMelle
& n hm also own l a recrion 2.2.2. 1- cancer death. occur inapproximately 20-25 percmr of e11 d m t b of asheros workers. andu s o c h e l i o u deaths i n 7-10 parcent of ell deetb o f ubasotr vorkcra,a ratio of epprorlutely 3 luw cancer llsrtbr to 1 r s o c h d i o u dceth.
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where embartoair e p p u r r  alone l a  e p p r o d u t e l y  C1,OOO. 

ubes toe l r  u r u  are covllted with tho m r e  reriour l m g  cancer ceres. 

U s l q  the asme procedure ln Table 2 . 4  producer 30.000 asbereoris cases. 

The f ins1  wu to  add t o  our present t o t a l  ere WUII ehlpyrrd 

fhe other 

vorken. Only e very r o d  eetlMte can be colppuced for  th i s  group 

Muuse ecetlrtics of i t a  age dis t r ibut ion end e8ployment hlstory l a  

lscklng In pub1kh.d rep0rU. 

a d e r  of reports la t ha t  b.5 .illLon person# worked in  rhipyerdr during 

UwII u. But b u d  on e 0 1  crude. but we fsel reuormble easumptlool, 

we can d8rl-m an o a t h a t e d  nmbar of csncer CUM f o r  there vorkerr. 

Ue can etert with N o  facts. 

percentage of the uork t o m  during WIl end the everage ea* of u l e  

workers WM probsbly bl@et than urul kcawm young - were ln the a d  

services. Il.fe?enca.[&] S U C u  tht of the 11 mlllion uorlurr believed t o  

XU fee t  the only figure mentioned in e 

Wwn we- a large 

hew baea u p r e d  to u k r W  elnee the M g i d n g  of M I ,  I mlll lon 

workers were h u v l l y  w a d ,  or about 36 percent. Applying th lr  

nub. r  to the 4.5 rl l l ion rhlmard votkere y. derive 1.6 mll l lon 

heavlly erpored ahipyard wtlcrs. 

ulcr  m d  50 percent f d e .  we bwe 800 thoussnd i n  u c h  group. 

elso l i k e l y  that the u l e  wrlurr were older then f n s h  uorkerr on 

mere@. 

a~ .ad f a l e  wrkerr be- 25 .ad 50. snd tha t  the age dlscrlbution v u  

d o = .  we u o  e r t i u m  that there were 32 thousand u l e  worker. e t  u c h  

a p  batuaen 25 .od 50. 

expoeurm, only eome u l e  workers would have l i v 4  t o  the year 1955. eeauslnE a11 

I f  we us- thAt 30 percent vere 

It 1s 

If ve u a u w  tht ..1a workerr were between 35 end 60 yeerr of 

W i t h  a m l n h n  L4tenq perlod Qf U yeerr fo r  Ugh  t l s k  

workera r te t ted  ln the rhlpyerd. b 1940. V. C U I  YL the 

reasonable u r u p t t o n  that only ulu 50 or jomger l n  1940 l lved to  

the s t a r t  of la tency l n  1955. 

vorkmrr. Uslng a 1- C.IIC~I aud m u o t h l l a  nf. of 32 percent of 

Ihlr mowate LO about 480 thousand uh 

34 440 
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011 d u t h .  thoro rould k about 154 tholubnd u n o r  or 6,100 per 7 u r .  

h e  latrocy would ond Ln 40 m r S  kr 1980. 

5,100 in each y o u  from 1977 eo 1980. All f a l o  uorkerr are u r \ n r d  LO 

rarch the r t u c  of L t m y  io 1955 rioco th r.fmr 080 a r r u d  is  50. 

Appl7ia: tho 32 peremir ltpr -or md rrotheliar dootb rat. co the 

800 r h o d  frnlo uorlun gtdWeB 256 thowad CUOI or .bout 10,200 

p r  y o u .  lkblo 2.5 u v r i r u  cbuo ruultn. W 7  1- caneor .nd uroche l iou  

c u e 8  ora co.putd, r h  &toris c u u  should htro u d o  thoir oppoaranco 

loas beforo 1977. 

Therefore ulo cuoo would add 

Tablo 2.5 
Eatintu c.acu .al 
kBOtbclm a-0  Zn W I  

Shipyard Yorturr 
Dnmdoonlch Itrk btc 

I977 to 19M) 
(In O00) 

T a l e  - - Total 

1977 6.1 10.2 16.3 
1978 6.1 10.2 16.3 
1979 6.1 10.2 16.3 

16.3 1900 
z o u l  24.4 40.8 65.2 

- 10.2 - 6.1 - 
To dewlop m matinee of lull8 -r .nd r o o t h o l i a  =.eo in WII rhipyud 

wrkaro b o n d  00 low ?irk ineidmiu rote. 0 rLnLun kcraey of 25 i u r a  and 

m lacidmu rote of 8 percent yu tued. 

32 percent hi* ri& rote. e nttiauhip’ued Ln refereace 181. O u l y  320 

thowand U 1 L  and 640 thousand f m l e  WrkOr8 n r o  r r r u d  to liw Co tho 

a t u c  of hconci in 296s. Lo. .  a l l  w r l r r  rho n r e  45 or youqor in 1940. 

Tabla 2.6 rhous Lbe ruult of  th in  col.puutloa. 

tiet percent in 25 percent of rho 
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Tabla 2.6 
b t l n t e d  km( Cucar & 
Ilrmotheliou aram in M I  

Shipyard Yorkerm 
u s e d  oa Ipu l i m t  Mea 

1977 to  1980 
(Ia 000) 

1.7 
1.7 

1.7 
6.8 
- 

3.b 
3.b 
3.4 
A 
13.6 

s . 1  
5.1 
5.1 
5.1 

20.4 
- 

Ua can nw d d  all of our clumlflutious together in a s u m ~ r y  table .  

lbir ir dw in Table 2.7.  

Wle 2.7 
Irtimted r o t m a  I ldor  of  

c1.Lu hu to &but-  tro mure 

1017 to 1995 
<h OOO) 

? o t m t W a d a r  of C1.h bmed& 
Low Nnk LOV Risk 
W T  High Risk 

40.0 54.8 

I o u l  90.4 161. D 

lCalculatad frcm cha 14 l a d w t t k r  VLLh largest n d a r  o f  aployecm axpored 
to u b c a t a .  l h y  included 65 percent of nployaem crpommd in a11 industries. 

34441 



MAY-30-2003 17:W LAWRENCE MAPEKSHO 

- 28 - 

An iufktioa f r t o r  of 35 percoot warn wad to adjut warage pwmnt  f o r  

1- cancer md rmoche l iou  u#*r from $159,000 t o  $tU,OOQ, .n( 

u b u c o r i r  c u e s  from $16O,OOO Co C227.WO. 

p a y r o t  DOC o d y  from product l k b i l l t y  l ~ u r c c a  ba t  f r m  o r b  source# u weU. 

Aprr.le p . ~ t  Lsrludcr 

Tabla 2.8 
I s t l u t a d  Naximm Iota1 P a m u  

PU. to k b N t o r  Lrpcn IP* 

1977 t o  19911 
&US0 DellarQ 
1 Averaga ?.lrat Total Dolkrr lubcr 

J.au?EE m lads1 gll tbaurodr) (In Bil l ions)  

r\or c.IIcar L 
r a o c h a l l m  60.4 - 120.0 $215.0 $13.0 - tlS.8 
L b u t m l a  30.0 - 41.0 2 2 7 3  6.8 - 9.3 

T a u 1  $19.8 - $35.1 
' U r c U L t d  from 14  lndwtriu uitb l~u(*r t  .xporw md W I T  rbipyard worker#. 

Ih. r a t i o  of product liability p m n t #  to  t o t a l  p.~..nt~ fo r  UbcSto8 

r r t t l .mtr  .nd mar& i. mat provided i n  che IS0 study. 

r d *  for AU of th. rariour injury c k i r  io th. $100.ooO t o  $500.000 rang. 

product l h b i l l t y  p a p n t r .  amrased 84.1 pareeat of t o t a l  paynnt r  in t h e  

1% Cl-d C k L  D l o W I .  

ule lng  fror ubmatoe laduced d l r u s u  i m  ha.n $16.7 and 2 9 3  bLll im.  

But f o r  prymmztr 

'Ib.refor* th. U C i u t d  produce U b l l i t y  pA)wUt. 

. .  
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U b l a  2.9  
Z8tiut.d lllnr Prodact Liabili ty 

?amntm for *rbaator Induced D l r a u c a  

1977 to  1995 
310 1980 Dolloral Retio Product Product 

Liab i l i ty  l i . b i l l t y  
rubtr of Cue* r0t.l r a m r r  Pamntr  t o  ?aJmtm 
(In Thouuodr) JIrr B i l l L o a r )  Total ?anmts (In Billions) 

Average Product 
Llabil icy 

Mbaatoaia 30.0 - 41.0 
Tow 

190.9 
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-1. 2.ll 
t c i m t e d  LiLly haduet Lkbility 

Product 1i.billty paymats 

b a a  Mjuaernt 
Totel 

JIn Bllliona~ 

$6.4 - 14.7 
.9 - 1.6 

$9.3 - $16.3 
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3.1 Introduc~im 

Die th~ lmt i1bu tml  (DES) i s  e synth*tic ertropn which w u  f i r e r  produced 

I 
i n  1938 by ?rofemror L.C. Do& and his u e o c i e t u .  ?roll about 1941 to 1971 

it v u  prcrcribed u e r.y& t o  YOUD v i th  e h i . t o v  of t h r a e t d  pregnanclea, 

thou* i n  8- c u e 8  it w pnrcr lbed  for prWWit vam v l t h h o u t  rwh e 

himt0r-j. 

reported that  the dN& v u  h f f e e t i n  i n  p r w a t c i q  dmurrla~. d i c8  

use fo r  this purpome aredually declined. 

N.w Eu#M Npotted e m u d h  increue i n  e rem f o m  of 

cancer. clur-cell dmosarcioou, ia edolcllcmc f a r l e a .  M o r  to chi. 

rim. mdmounLnou of thL type uem p r e c t i u l l y  aos-ultmt in yotan6 

* I  
! 

In tlu u r l y  195O'r ruurcherr et ch. Uaiwntty of B i u g o  

I n  1970 doetom in BIup .nd 

eud cervical 

WYII. Epidaioloaic rrudiu confimad LO umociation b.~ .p ,  D U  .nd 

ln#ution of the drua d u w  p r r l n r o c ~  by rntbx-8 of theme 8dohs~u. 

la Rwaber, 1971 the rood and D r q  m i s t r e t i o n  cquird .Wlfecturera  

t o  label the  dNa Y contr.indic8t.d for uae in the prmntioa of mirurrf.&ea. 

DES, w ~ r t b L u m .  contiolwr t o  be wed i n  l d e r  of cnym; u an emtroam 

r e p l e u r o t  in cue# of ham- deficiency. prevmtion d t r u t m n t  of 

certain m m o ~ e l - r e l a t e d  p r o b l ~ .  tm-t in selectad CUN of 

advanced br8-t .d prootete ~ e r m .  mupprueicm of lactat ion in  mu wthere  

who do not b r m u t  fmd the i r  infants ,  md U e feed additiva for  utth end 

mluep. Of the +rh.eic mcrogmm, DZS w u  the mt widely prescribed end v u  

wed in th* larga8t amuat, but Cher8 ar8 uay 8 i a i b  druas &et u y  have been 

prescribed t o  pre-t -n (am Appendix I). =* h u  n o t d  i n  their T u k  

krc*  report [g rb t  C h a r 8  is no evidence that xutural or  other q n c h e t i c  

WN is ooy called t h e  Depertment of Lkdrh end ihrva knrice8. 
34473 I 
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3.2. 

I 

3.2.1 

astrogenm di f fe r  substantially in chair hamful  or toxic effects. 

The following ractioN deal with the rirk that exls ta  f o r  exposed 

daughters, .others, .nd so-, the  -timatad number of exposed daughters 

and the m t l u t e d  LLabllltY p e F U t B  Char Uny develop from such exposure. 

Dimeases 

I(.dlcal tecta have been performed not only on the daughters exposed 

In utcm to che drug but hlso on Donr expo8.d la utero. and on the mtherr 

t k e l r u .  

rusgereed t o  ex i r t  in these sroupc. 

hufihten 

A n d e r  of health eff*Cta hare kea either confirmed or 

Ths conflrmd or alleged h u l t h  e f f e c u  on datybtera bave been the most 

widely publlclted. 

cervix, r a g i ~ ~ l  ep i the l i a l  ch.apr (tttc). infertillct. and adveme pregnancy 

OU~CR... Al h u  been w a t i o m d ,  ed.aocarcFMu h. b n n  mpidemioloslcally 

ectlb1imh.d in a umber of m d l e a l  a t u d i u  121. 13J, l43 and w i l l  bm dircwsed 

in Sactien 3.3 

Tbue e f fec t s  include denocarclnou of the vagina .ad 

In order to  study t he  incidence and blstory of gsa i t a l  changea in DES 

daqhterc the National Cancer Inrtltute funded in 1974. c w p e r e t l w  

project of four major n d l u l  ruearch cenrar8; laylor College of Pledlclne. 

I(.seachurettr Gsaral Rwpltal ,  the Ilainrricy of Southern California and the  

h y o  Clinic. Iht. projeot h u  come t o  be kawn u the D E W  (DES - Menosic) 

Projact. DLUD ham recently c o q l e t e d  =for atudier dealing w i t h  t h e  incidence 

o f  V U  (ra:inalepithelial 

mucosal change of the va:lna obrerved ucrorcoplcally 011 the basis of 

colposcopicexnination or lodllu staining. V q i r d  admoaln. s aon-rul ipaat  

glandular t i r a w ,  la a rub-catascry of Y E .  Ihe D L W  project conrise. of 

3339 participmta vho w e n  known t o  be or suaputed of havins been exposed 

ebanp.1. In these rtudlu VEC is defined as any 

. .  - 
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VEC in the parricipMU v u  also found. Iho f r o q w n c i u  at the four u d i u l  

maters wf.: 

the University of SouLhern h l i f o r a k ,  26 p.rc.nt et  the Wyo Clinic  and 

24 percat at the b y l o r  b l l e g r  of W c l a r .  VarIatlolU in total dollage 

ingested by .others. duretioa of upoatme. m k  of f i t i t  caporare and ate 

of the participant accwnted for  thus r e g i d  differences. It urs found 

that offspriry d c h  V E  w n  usually axpored i n  utero t o  l arsu  t o t a l  

d o r u  of DES .d . ia i . tead over l q e r  duratioar Ua beginning a t  an 

63 percant at l(usachruotts W r a l  Poipical. 50 percent at  

u r l i r r  &u Ln :ertstion thb.8 nre offrpriri$ vlthout theae c h o ~ u .  

D C N I m l C C  Of VBC I# PrhOrily u r o c i r t r d  dth uporurr i8itib.Cb.d during the 

f i r n t  18 r n r L  of gestation. The froqwnv o t  02c appears to  d e c m u e  

nons older  YOU^. Lfsrauce [4] f o d  that. after e d j w t t n t  f o r  the 

pattern of DES upwura.. t& fraquauy of Vac app.arr LO diminish with age, 

occurr- tu. frequmtly m a g  lol~ll over 26 7ura of age. I h i a  re- LO 

t n d i u t e  tha t  VXC r r L r u  v l t b  .I**. k s r l h c e  has yet been produced t o  

show that V I Z  progresses LO adeweardnou.  

The 

Another D E W  at1147 p ]  er lyted the f e r t i l i t y  rad pregnancy outcome In 

DES orpored dbu8htsn. Thio rtudy showed w etati.clcal difference i n  tertl1lcy 

rates betwen DES dauthtem and e control voup,  but did find s stacist5caL 

. d i f f r r a a m  i n  advarre pi.@uney o u k a r i  (Wcarriagu,  s t i l l  b i r th s  and 

Telephow convarmation d t h  Dr. bmeth Noller af cha h y o  Cllnlc 34.17.1 
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premature bircb.). DES daughtars sea6 to  have a higher risk of 

! en sdveire p r e l n u y  OutcoI. 
' .  3.2.2 Wothen 

heatme mpmducciw f u r o r s  and ovarian homoaes have been implicated 
f 

in the ori8in of brraot -r, eonc*r8 V.8 . h o m  for  the developunr of 

breast caneor in DLL5 mthen. LborAt0X-y animal experimentation h u  a110 

revealed tho urciaogmic potential Of UtrOaeM. including DES. 'Iherefore. 

s stud9 v u  p a r f o m d  to deter&u th. risk of cancar in DES m t h r r r  IS]. 
Ihfs study t d  a puut d e r  of b r u s t  cancer c u e #  in  DES wthers 

compared t o  a control 8roup. but w rtrtirtical ri@ficanee could be 

placed in the t..ult. 1.0.. rb. differrnce u n  ba attributod t o  chance alone. 

Another study tg p o r f o m d  et tbe h y o  Clinic found no differmce i n  the 

number of b n u t  or gnucolo~ie  cancer cues mu: mothera treated with DES 

durin8 prs- vbm coq.rad to the expected ioeidsncr. The 888 Took Force 

t b r e f o n  w l u d e d  that &e usoebtiorr be-n DES a d  cmcer of the 

reporductiva or- in wthers is not u t m b l l h e d .  though it L sti l l  srupsct. 

3.2.3 e 
Reports haw beon d e  that DES s01~ upored i n  utero have a la rger  number 

of abnorul i t iea  in the paltd and poaaibly lwer u r l ~ c y  trut than noo-expored 

.OM. a M@er i n c i k e  of t w t i e u l a r  Cancer, .ad posaibly a pester rlat of 

sterility. Ibe PU t u k  ?ore. 

betweon in utero UlpOIureo DES and an incrcued risk of tucleulsr cancer. 

Ihs Task Force folnrd uniar*rolved qwscioru in studlu dealin8 with the ebaomul1:y 

and s t e r i l i t y  q u u t l o l v  and requestrd f u r t h e r  rerearch b. porformd. 

could not find any evidence of an associatlon 
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3.3- Age-Incidence ot Adenocarclnosu and Earragen Uae 

After the f i r a t  r d i c a l  report. c o n f l r r d  the aaaocietion of DES t o  

rdenocarclnosu. studies  were performed et several lrutlcutiolu t o  e e t l ~ ~ c e  

the population at riak and the risk of devdoplnK adenocercinom. fhtrc 

s tud ies .  though rough d lncoqlets, i n  bddltion to the evelwtioa of the 

rtegistry of C lu r  Cell Adenofarclrmu of the GenitrS Tract in TOUUK Fmalea 

provide a v1.v of the a)* incidence of adeaocrrclnom i n  DES daufitera and 

the  excentof use o f  013, m d  related eecroieu. The Registry YU l a l t i a t e d  

a f r e r  tbe uaoclacian k t w n n  DES and denocarclnar v u  established in order 

LO devalop l n f o r u t b o  perta-rq e0 the di.eue. An uulyala of the k g l s t r y  

y.. made in 1977 UO] t o  &t.nrLor the incidence rata of dmocarcinou i n  

DES expoaed dwghters. 

. 

%be maalpsia. which YU b a e d  on cuu reported to  the U&try u of 

F e b m r y ,  1976. rboua chat the d L e u e  uruallp atriku y0.m beemen the age. 

Of 16 .nd 14. Of dlamOBL O f  tb8 d i e u s e  V U  19. W p  O M  c u e  V U  

reported belw the r m ,  7 p.Ua of age. ad OM c u e  above the r a n p .  27 

pure of a p .  Total baa*  of DW .nd n k t a d  utro&uu varled mldely, 

rmginll from 0 5  t o  18.200 m i .  

frm 1.5 t o  UO y frr the first thru mth. of pregnerq. 

in a l l  cues h vMch the tLc of in i t i a t ion  of trutpLnc u u  knum accurately.  

Creamat b w  b.foN tba ei&iteenth weak of prmgmucy. 

revealed thet Y- born in the 1951 to 1953 period have hi*? krcideace 

raw8 t b  t h e  wmn born in e v  other p r w l o u  or aubaequmt 3 p a r  period. 

thou* i t  should be wted that Y o I n  born Ln ~ 196O'r haw wt dl p u l e d  

The Y- daily dore alae varied d d e l y .  

Sl@flcantly. 

Further d y a l s  

ChC a64 at risk ZaUg.. 

PnVahnC. O f  PNKMUCY t*kt*d me of DES Y.8 e t  

ht the d&ta that l a  a v a i h b h  *uwMta tbt the 

€a the u r l p  1950's. 

Other studies seem t o  coaflm thia csaclumlco. W e d  on the rata of DES 

-ale of i r a  1 to  10 percent i n  a11 pre-eha, the irieidenee rate e l  34475 
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.denourcinnou in DES erpoied fades  thrOufi age 21 u i i  detemined t o  be 

benmen .14 and 1.4 per thousend. The wthore note thac this u t l m e t e  

I '  

I 
I 

! 

my k low because the Acgistv i s  lncoqlcce mad beCAu8e 10 percent of 

L$ist?y cases had e utemrl h l s t o q  of unidentified medicetion during 

p r e w  .ad n r e  excluded f r a  tbe u lcu la t loa r ,  even tbcufi i t  v u  l ikely 

&at u o y  wore  exposed t o  DLS. 

Tiu Hayo Cl lu ic  has e x m i d  acords of al l  child- delivered at 

tbe bospl t r l  be- the  JUm 1943 

Thy deterpinc the incidence rate t o  b. no smeter than 4 per 1000. 

the  17  y u r  period estruwum (93 paresat of vhich v u  DES) -re admlniitcrcd 

in 7 percent of a11 daliveriee,  but Wage varied ln icdividual years. ?ram 

a 1- of adriPisterin$ u t m g a n  t o  2 v c m t  of 111 deliveriu in 1943, wage 

ioerur8d  t o  a h i &  of 19 p r c a t  io 1947, docraued eubstefItlal1y to  7 percent 

i n  1951, m d  t h m  g a d d l y  & c r w a d  to  2 percent io 1959. Table 

s h m  chis pat tern of We. 

1959 to deLeIPIM incidence rites bg. 
h e r  

3.1 

Of tbe 1719 child- 126 n r a  Locrva to hm died. Ihirtpeigbt vir. 

stillborn. cad mother 61 did within tb. f i r s t  mar, or 5.7 percent o f  

a11 d r l i n r l u .  

mod on en avermse 7 percar t  ut rogm use over tbir 17 year period. the 

Mayo Cl in ic  a r t i u u d  that be- 1 and 2 d l l i w  YO..(I nstlonuide were 

uposed i n  utero t o  DES end related u t r o $ a ~ .  Ihls figure is not defini t ive 

k u w r  use varled r y i o d l y ,  and s o n  arus did not use estrogens LI much 

u did cbe Hayo Cliac.* h r t h l e 8 s . . t h e  f i p r i  is the  onl9 available 

e e t i r r e  for tbe period. 

lb ch i ld rm -18 r.ported to  b w  died f ro8  ademcarclno~. 

* Telephone convermetlon with Or. Qwth Nollir of the h y o  Clinic. 
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Tu? 

1943 
1944 
1945 
1946 
1947 
1948 
1%) 
19% 
1951 
1952 
1953 
1954 
195s 
19% 
1957 
1958 
1959 
IOU1 

- 

(c- 

- 38 - 

Total mosed t o  Elfrogan In Uraro - 
801 
91) 
871 
1236 
14b2 
145s 
lbSl 
U06 
us5 
lffl 
lS93 
1702 
lS27 
u93 
lS14 
lY4 
1759 
23.482 
_. 

17 
18 
43 
120 
270 
251 
224 
209 
102 
96 
89 
60 
52 
61 
47 
33 
21 

1.119 

2 
2 

5 
10 
19 
17 
15 
14 
7 
6 
6 
(I 

3 

f4 

3 
2 
2 
7 
- 

Source: kferencr 10 

31176 
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me brim CollrbOtaCiVa D N g  .S~rveillance Pr0gr.a o f  t he  b a t o n  

University Hedieel Center reported on DES exposure between the years 1959 

t o  1965 in 12 hoapitals l o u t e d  actOs8 the country (121. 

pre(nurcies 217 WM reaiwd DES (.bZL). 

aeroes the corntrJ u c8a h n  8nn i n  Table 3.2. 

in the rtudy the frmqwacJ of uporum to DES r e a n e d  r4NOUAblY arable 

b e m m  th. y e e n  1959 and 1965. 

Of  the 51,071 

The p. t te tn  of usa varied 

In all hoepitala 

Data uas also gathered f r a  2 r r k e t  aurvey or&anitatlolu. h a ,  Ine. 

end L A .  Coeselin and Co. tu, Ine. obtain# information from WO private 

physicknr who report OD rll pharmsceucicel products they prescribe. 

casselia end Co. sunmy M &ad = f i l l  pr-cripcioo data col lected on 

a 2 wmk b v i s  from 500 randaly se l ec ted  p h e m c i e e  cbroughouc the United 

Statas. Both of thmr sources sholnd about 2 3  miltiou DES p r u c r i p t i o l u  

written per y u r  in l964 t o  1970. 

for the uae of th drug. 

p r u c r i p t i e w  per 7ur we- vritt.a for prestuut Y o I n .  Them WN ngiolullY 

variation. 

E u r  md tiidrut than in the Bautb and U u t .  The uxL\tn umber of exposed 

y0.m i n  utero. tbm&ould be no greeter then 50.000 pbr yur.  But since 

Lea. he. .bo obtain# the reason 

bnnm 1960 ad 1970 ad average of 100,OOO DES 

The dru t  YY .DN c-y p tuc r ibed  f o r  prelutsl care in the 

fm 3 to 5 prucript iotU would be p n r c t i b 8 d  pcr prapuncy. the ornnber Of 

livaborn fml. offspfing upoaed t o  DES in utero k ertinrtd to be bemeen 

1O.OoO end 16,000 per y u r  la the Enited Statea during the pwiod 1959 t o  

1965. 

Therefore behma the yurs  1913 and 1970 a rough e s t i u t e  of the to t a l  

n d 8 r  of f w h s  exposed in utero t o  DL5 and related drugs 1s between 1.1 and 

2.2 Ullion. It h S  a h 0  b.cn established tha t  there WAS regionally variation 

in DES we as well as variation in doaage administered. 

reached a p a t  in tha eatly SO'. and declin8d thereafter. prweribed in not 

Drug usage probably 

34.147 
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rnat 3.2 
DES I(rcxpIntrs ay IIOSPITAL 

19394965 

00. Of DES No. of 
Recloicnc8 ?remnciaa 

174 11.4% 
19 2,335 

0 3.160 

4 3.131 

2.919 

1 of DES 
k C f . P i e U K #  

1.5% 

.6 

.08 
0 
0 

.I. 

.os 

.1 

.07 

. OL 

kfcrcnce It 

34477 
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thme a u t i . t i u  -t themfore be cosrlderd nn toul;b . p P r o d y t i O M .  

T r b k  3.3 k attmt t O  -1 the .*r lhbl* facta a t . t L . t i ~  t o  

predict  the rrrmb.r of v a m  nxponad in utero t o  u t ro -  by y u r  o f  bir th .  

end t o  predict cb. d r  of p0tmti.l adenourcisem uam 

d i e p w l n ,  n##- t b C  &lngmo& in dunp d e  at the pnak incidence 

a:. of 19. The Cabbl. unu tb. -0 Clinic u t h t e  of 1 to 2 million axpored 

&u@tnr# born kNuc 1943 and 19S9. md the frrguncy of  u t r o i a n  we at th. 

h o a p i u l  for thonm i u r a  to p n d i e t  the nwber of exponed b g h t e r a  by year 

of birth. *n adewcarc lwu  ra t e  of 1 per 1000 expo8.d VOUUI vas applied EO 

8stiO.R ek 0Ub.r of ueu upeeted p r  p s r .  

d e r  of .Ipe..d C.ufitC- WrB C h  dimctly from 8tUdy sa. blm (1) 

p a r  of 

From 1960 t o  1970 the 

VU c m t d  rrol cha wyo clinic ntw rii] .od a h a  th4 pnrcentase of 

yolll wpm& aJ y u r  of blrth. 61- (3) ab- the absolute rider of 

arponed wwa by rut o f  bir th .  blum (5) a h a n  the e a t h t e d  a d o r  of 

.d.llocuciaou canes diagnosed in the year indicated in blla (4). 

S l u m  ve ~ I W  frm the uulynia of the krgiatry c u e 8  that adenocarcinoma primmi? 

OCCUI. be- the  a p a  o f  14 and 24. VI u a  introduce thia fact into Table 3 . 3  

t o  uh it mra ree l ia t lc .  'Ihe frmqwncy dirtributioa developed frm the 
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! 1943 
1964 1 1945 
1946 
1947 
1968 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1951 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
19t7 
1968 
1969 
1970 

1.0 
2.5 
1.0’ 
u.7 
10.6 
13.0 
12.2 
5.9 
5.b 
5.2 
3.5 
3.0 
3.5 
2.7 
1.9 
l ’ O 7  1.6 

- 42 - 

1-2 1 

10-20 
10-20 
25-50 
70-1W 
u7-3l4 
146-292 
130-2@ 
la-246 
$9-111 
%ll2 
52-W 
35-70 
m-60 
3S-m 
u-)# 
19-3I 
lb-32 
lO-lb 
10-1b 
10-16 
l0-16 
10-16 
10-16 
10-16 
10-16 . 
10-16 
10-16 
10-U 

14) 
Y u 1  

DUCNOSd 

1962 
1963 
1964 
1965 
1966 
1967 
1961 
1n9 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1914 
1985 
1986 
1987 
m a  
1989 

10.20 
10-20 
25-50 
70-110 
157-314 
146.292 
130-260 
122-240 
59-118 
56-112 
52-104 
35-70 
30-60 
35-70 
54-108 
19-38 
16-32 
10-16 
10-16 
10-16 
10-16 
10-16 
10-16 
10-16 
10-16 
10-16 
10-16 
10-16 

1. 
2. 

&amin& all C U L L  dfqnoned at aae 19. 
A t  ineldance t a u  of 1 per 1000. 

34478 
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b g i n t v  CUM s-d the b c i h n t *  rete Of 19 year old exposed w y n  t o  be 

approxl8acely 8 t i n e  that of expored Y a m  uho vere 1 C  o r  24 yeerr old. 

& e p p m x i m t ~  percantage fraqumq distrlbutlon by age af d ie laor i s  can 

ba emputed and L in Table 3.L 

*cL 

14 
15 
16 
17 
16 
19 
20 
21 
22 

23 
14  

- PWCOMffiL OF WLS 

2.32 
4.6 
8.6 

10.2 
12.5 
18.0 
13.3 
11.3 
10.9 

4.7 

2.3 

Colirm (5) of I d l e  3.3 is m l t i p l i o d  by these percurtap# t o  d i s t r ibu te  the 

total utmted cuu b.I year of b i r t h  over the 11 year range Of d b p O S i 8 .  

?or rulpl.. the n h r  of &u&ters born in  1950 e e t i u t a d  t o  develop ~enocercinoma 

4 t  ew 14 in 1964 i. becu~n 3 mid 6, and et age 24 in 1974 ir k-8~ 3 and 6. 

Ihr total e r t i u t e d  n d e r  of UIN beivees 1957 md 1993, devaloped in this way, 

i. b e m e n  1095 end 2226. t a b l e  J.5 indicatu that  beween 1977 ud 1993 between 

113 4 311 CUU C M  b. errpcted to  develop. 

34449 
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5 

I 

1917 
1978 
1979 
1980 
1981 
1982 
1983 
1964 
1985 
1986 
1987 
190 
1989 
1990 
1991 
1992 
1993 

TOUl 

n 
- 40 - 

Tal. 3.) 
S l u r y  Tabla 

WCiMCcd Adcnourciaou bS.8 
By Y u r  of  Diameis  

1977 to L993 

23-18 
21-16 
17-36 
13-28 
-22 
1-17 
1-17 
7-16 
7-16 
7-15 
1-14 
6 1 2  
5- IO 
3-1 
2-5 
1- 3 
0-1 

143-3311 

- 

31 179 
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3.5 UtL.rtd Liebilltr Pementa I l?m IS0 hoduc t  Llab l l i ty  Closed Claim Survey ahwa an everale t o t a l  

‘I ! 

I 

m o t  of $171,173 f o r  r t t l a n t a  end mer& usoc le t ed  with prescription 

d e .  & iaiiation ed ju raa r  of 35 percent, coapuced fr- the Bureau 

of 

t o  bchg the dol le r  f igure t o  b y  1980. tb. i n f l a t ion  adjusted figure La 

rhenloa $231.000. The e s t l u t r d  t o t a l  paym8nta from DEB edenocarclnm 

Scecircica b i u u r r  Prica Index, wu applied to t h i a  average payment 

uIa t. aham In Table 3.6. 

Table 3.6 
Estimated I o t a l  hymn& 

For ? o t m t l a l  A d e w u r c l M u  
CUU 

1977 fo 1993 
(In 1980 d o l l u s )  

tab# Averale Total P a m t  Total Peymenta I n  a i l l i o n r  - 
14% 3U $231.000 S3?-S71 

Adenosla UIU have wt b e m  included In our u t l c e  because no 

harrfrrl heelth e f fec t  he8 beon p-. urd d d m c c  wu points to remisalon of 

the effect w i t h  ace. 

A bet te r  a 8 r i u t e  for porenti.1 dmoureinou cue8 d d  entail addins 

curranrly e o n t u t e d  court cue. to oor utimete of future c u e s .  

W che total  m e r  of p r u m t  court c u u .  we could not ume the nurnbcr. 

p r u m t  cuu are l i ke ly  t o  inelude *oyn  uho have developed adenoeb and 

tbear cues rould hew t o  be eoprreted from the e d m o u r c i n o u  emas. To 

t r y  to  provide e .ore eccmate u a n a m n t  of porentlal  l i e b i l l t y  Including 

currently coneeatad c u u .  ue have included a11 adenocercioou case8 

. e t l r t . d  to have d.vm1op.d from 1970. 

I f  effect we are uscrins chat a11 eacluced edenocarcinou ceres 

d8nloplng batween 1970 end 1977 are DOY Sn the ceurta. 

But even i f  vc 

solnc 

Table 3.7 provides t h i s  emtimace. 
- .  

3 4 4 s  
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430-190 

- 

- 4 6 -  

Table 3.7 
t t i u t e d  Total ?apenu 
For Admocar.=inau Cuw 
Omvdopb~ ?ram 1970 to 

1993 
(In 1 900 d o l t  tal  

Anraie Total ?ament 

8213.000 

Total 
Payment ( In  milliaru) 

591.5-5189.5 

i91 .Hl89 .5 .  
9.9- 20.4 

Total $1oQ.4-$209.9 
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S m U R Y  - 
report  hu attempted LO qruatiflr poten t ia l  product l i a b i l i t y  

peymeats erirln& from the d*leteriour heal th  effects e n w d c r s d  by occuparlonal 

eqoaure to ubca toa .  and the ingestion durins p r r p q  of 

d l e thy l r t i l bea t ro l  (PSI. 

kbe. tos - 
k b a t o a  iuduced Ceneers and 18spiratOry d i a w e  have been confirmed 

i a  a namber of eptd..Lologic 4 e-1 rtudiw. 

uotbdiau, rod ~ b s s t M i 8  have b..n rh. d i r r u u  mrc widely studied 

and c o n f i r n d .  G u t r o i n u r t i t u l  md uncer$ have also been 

a w w t s d  to baw dweloprd fro8 aabestor upmure. 

kms cancsr, 

It bu -0 b.m reported tha t  the aapitud. of u k r t o r  exporure 

1-u thr &trn of risk of deve lop iq  a d i e w e .  

tbrrabold valua hu bsea u t a b U r h e d ,  i .e . .  a ~blua bel- vhich a 

d l r w e  doea uot d d o p  in a p.reon. %erefore my perron upored 

t o  u k a t c n  fo r  

“ubemtor in air” h l a  ere hi@er thrn occur in a aoworking 

e n v i m n m t  are subjec t  t o  hiwr degree of riak than the gemral 

populsrion. Mak 1- vary amnt the d i f f e ren t  published studies 

But 110 laver  

lmgth of t i r  in a worklor environmt dare 

iavamcQatin( d i f f e ren t  occupational groupn. 

j o in t ly  by the Matiorul Cmcer I m t i t u t e ,  the U a t i d  Inrtitute of 

Ikiviroluntal B u l t h  Sclencer, and tlu U a t i o l u l  Institute for 

occupatioml Safety and W t h ,  a rirk r a t l o  of betwen 1.5 t o  12 times 

&cuter th.n tht in the  general  population YRS umed. Link ratios 

detemlned in V a t l O W  atudies  l i e  within t h i s  rsnge. Studies have ~ 1 . 0  

c0nfi-d rsronl w*rg ia t i c  r f f r c t  of arbcrtDs eqorure with raoiing. 

Ia a study conducted 

i 31.121 
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1977 to 1995 
(ro. 1980 Dolkro) T o t d  bodut t  

I W l r  (In lbourrodol Jkr Billiolu) 

u o t h c 1 1 o u  60.1. - l20.0 bS.5 - $10.8 

TOM cared h b i l l q  Peymncr 

kpl canter L 

Asbrstomir 30.0 - 41.0 2.9 - 3.9 
Total 90.4 - 161.0 $8.4-$14.7 

b a s e d  on 14 i n d m t r k .  L w  65 prrcmt.  of all e a p a e d  ...berm, urd WL ahipyar 
I l f y  pmr-c ur& hnd1.d by produet l k b l l i t y  r y s t n .  varkum. 

34-12;, 
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f i -b  do not Lnclud& allocated loam adjurement expenme which 

io the Clwed CUL Slimy everated 10.8 parcat  of l i ab i l i ty  payunta. 

Table 11 a h o n  likely product 1 W i l i W  p a p n t r  md loas djurment e r p e ~ a a .  

3142.1 


